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1. 

HEAT-SHRINKABLE INSULATING TUBE 

This application is a continuation of application Ser. 
No. 904,032, filed Sept. 5, 1986, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention is directed to the field of electrical 

connectors and is more particularly directed to the field 
of laminated heat-shrinkable electrical connectors of the 
type employing tubular laminated mylar and the like 
connectors which are positioned over electrical con 
ductors and then substantially heat-shrunk to provide a 
permanent bond. 

Connectors of the aforementioned type are well 
known in the and are exemplified by U.S. Pat. No. Re. 
30,817 which discloses a heat-shrinkable outer sheath of 
layer 12 provided with an interior layer 14. The layer 14 
is self-adhesive and is adhesively secured to wires to be 
connected as shown in FIG. 2 of said patent for the 
purpose of maintaining the connector on the wires until 
the subsequent shrinkage of the outer tubular compo 
nent by the application of heat. Since connectors of this 
type are frequently used on motors or the like which are 
mounted on a movable carrier or conveyor which sub 
jects the motor to vibrations; there is a need for means 
for maintaining the connectors on the motors until they 
are permanently positioned by heat-shrinkage. The 
aforementioned reissue patent accomplishes the forego 
ing purpose by use of the adhesive layer on the interior 
of the sheath. Other patents incorporatefusable material 
on the interior of similar connectors such as for example 
in U.S. Pat. Nos. 3,243,211; 3,985,591; 3,986,253; and 
3,582,457. However, the use of adhesive layers, fusable 
materials and the like as exemplified in the prior art adds 
substantially to the expense of the finished item. Addi 
tionally, the adhesive materials do not always ade 
quately secure the connectors on the wires to be perma 
nently bonded until such time as the permanent bonding 
can be effective. In other words, the connectors some 
times fall off the wires before permanent bonding can be 
effected. 

Therefore, it is a primary object of the present inven 
tion to provide a new and improved heat shrinkable 
insulating electrical connector. 
A further object of the present invention is the provi 

sion of new and improved insulating electrical connec 
tor employing mechanical retention means in the con 
nector for holding the connector in position prior to its 
shrinkage and bonding of the connector to wires to be 
connected. 
Yet another object of the present invention is a provi 

sion of a new and improved heat shrinkable insulating 
electrical connector which is more economical to man 
ufacture and which provides reliable, mechanical reten 
tion of the connector in position prior to permanent 
bonding to wires or the like on which it is mounted. 
A further object of the present invention is the provi 

sion of a new and improved method of making a heat 
shrinkable insulating connector. 

SUMMARY OF THE INVENTION 

Achievement of the objects of the present invention is 
enabled through the provision of a heat-shrinkable elec 
trical insulator having unique structural characteristics 
and which is formed by a uniquely novel method. 
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More specifically, a first embodiment of the present 

invention comprises an insulating connector consisting 
of an outer tube formed of a plurality of layers of heat 
shrinkable MYLAR or the like. The interior of the 
heat-shrinkable tube includes a plurality of inwardly 
extending retention effecting tab members which are of 
triangular shape and are pointed at their outer ends. 
The retention effecting tab members mechanically 

engage the wires over which the tubular connector is 
positioned and will hold the connector in position until 
such time as heat-shrinkage is effected for providing a 
permanent bonding of the connector to the wires. The 
triangular shaped pointed end retention tab members 
are unitarily formed of a portion of a mylar or the like 
ribbon of which the outer portions of the tube member 
are formed. Consequently, there is no additional mate- . 
rial expense involved in the provision of the retention 
means, a substantial advantage over the prior art de 
vices of the type employing adhesive or other similar 
retention means additional to and secured within the 
outer heat-shrinkable tube. 

Fabrication of the first embodiment of the invention 
is effected by moving a first linear ribbon of mylar or 
the like through cutting means which provides a series 
of parallel cuts extending inwardly from each edge of 
the mylar ribbon and oriented at an angle of approxi 
mately 45 with respect to the edge of the ribbon. The 
cuts terminate approximately one third of the distance 
inward from each edge of the ribbon. The ribbon is then 
passed over a first fixed member in the form of a cylin 
drical rod about which the ribbon is bent for approxi 
mately 90 of contact with the outer surface of the rod. 
Consequently, the moving ribbon changes direction by 
90 as it moves around the surface of the fixed rod. A 
second fixed member in the form of a square rod having 
a planar surface is positioned adjacent the cylindrical 
rod and has a lower corner edge spaced a small distance 
therefrom to provide a nip through which the moving 
ribbon passes as it leaves the cylindrical rod. The bend 
ing movement of the ribbon about the cylindrical rod 
causes the portions of the ribbon between the parallel 
cut lines to extend outwardly in the form of tab men 
bers extending away from the central axial portion of 
the ribbon during the movement of the ribbon around 
the cylindrical rod surface. The outwardly extending 
tab members engage the lower corner edge of the pla 
nar surface of the square rod as the ribbon is leaving the 
surface of the cylindrical rod so that the tab members 
are bent forcibly backwards about a fold line on the 
surface of the ribbon as the ribbon passes across the 
planar surface of the square rod. The ribbon then passes 
around a further cylindrical rod and is fed on to a rotat 
ing mandrel on which the ribbon is spirally wound in 
well-known manner. Additional ribbons of heat-shrink 
able mylar are wound over the first ribbon to achieve a 
sleeve of desired thickness. The tab members are pro 
vided on the inner surface of the wound ribbon so that 
they rest on the outer surface of the mandrel and are 
flattened against adjacent inner surfaces of the remain 
ing portions of the ribbon. The spirally wound ribbons 
are bonded to each other as they move on to the man 
drel and the resultant tube or sleeve is subsequently cut 
into desired lengths following removal from the end of 
the mandrel. Upon removal of the tube from the man 
drel, the tab members on the inside of the tube spring 
outwardly so that they are oriented to have a substantial 
component of position extending approximately 90' 
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with respect to the inner surface of the laminated tube 
member. 

After the tubular members are cut into insulating 
sleeves of desired length, one end of each sleeve is 
closed by heat bonding or the like and fabrication of the 
insulating member is therefore completed. In some in 
stances, it might not be desirable to close one end of the 
insulating member and such closed end is not necessar 
ily a part of the invention. 

In a second embodiment of the invention a performed 
tube formed of heat shrinkable ribbon is cut to form a 
longitudinal slit parallel to the longitudinal axis of the 
tube. Truncated circular cuts are made down the center 
of the tube, a predetermined distance from the edges 
bounding the longitudinal to form semi-circular tab 
forming portions. The tube is formed in a conventional 
manner of a heat-shrinkable material such as MYLAR 
or Dupont T Film with a thickness of between approxi 
mately 3-5 mil. T Film will provide a better lock than 
MYLAR because of its superior memory. The tube is 
opened along the longitudinal slit and is fed through tab 
folding and forming device which folds the semi-circu 
lar tabs backward. The fold lines which are formed in 
the tube are perpendicular to the longitudinal axis of the 
tube. After the tab members have been formed, the tub 
is allowed to close, returning to its original cylindrical 
shape with the semi-circular tabs extending inwardly. 
The tube is then axially and matingly inserted into a 
second performed tube of similar cylindrical shape and 
dimensions to provide a composite tube which is passed 
over an anvil and a crimper sealer/cutter to provide an 
insulating connector having a sealed end. 
A third, and preferred, embodiment of the invention 

and method of making same uses a heat-shrinkable rib 
bon fed from a supply roll, and provided with truncated 
circular cuts down the center a predetermined distance 
from its side edges to provide semi-circular tabs. The 
ribbon is then fed through a tab folding and forming 
device in the same manner as the ribbon of the first 
embodiment to provide fold lines defining one edge of 
each tab formed at an angle to the side edges substan 
tially equal to the angle at which ribbon is fed onto a 
mandrel to provide a spiral, inner tubular layer over 
which additional heat-shrinkable outer cover are 
wound. The cover ribbon are bonded by adhesive on 
the outer surface of each other and the inner tubular 
layer as they are rolled onto the mandrel to provide a 
multi-ply tube having inwardly extending tabs formed 
by passing the tube over a brush and then cutting and 
bonding one end of the tube suctions in the manner of 
the first embodiment. 

In use, the heat-shrinkable insulating members of the 
various embodiments are positioned over wires that are 
to be connected and the retention tabs, engage the wire 
members to mechanically hold the insulating members 
in position thereon. The insulating members are subse 
quently subjected to the application of heat which 
shrinks the insulating members into final position on 
their respective wire members. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view illustrating the preferred 
method of forming the preferred embodiment of the 
invention; 

FIG. 2 is a sectional view taken along lines 2-2 of 
FIG. 1; 
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4. 
FIG. 3 is a bottom perspective view illustrating a 

manipulative step applied to the heat-shrinkable ribbon 
during fabrication of the preferred embodiment; 
FIG. 4 is a sectional view taken along lines 4-4 of 

FIG. 1; 
FIG. 5 is a sectional views taken along lines 5-5 of 

FIG. 1; 
FIG. 6 is a perspective view of the end of the mandrel 

on which the heat-shrinkable ribbon is wound; 
FIG. 7 is a perspective view illustrating the bonding 

and cutting of one end of tubular sleeves subsequent 
their formation; 
FIG. 8 is a perspective view of a preferred embodi 

ment of the invention as formed by the method steps of 
FIGS. 1 through 7; 
FIG. 9-A illustrates a first step in the usage of the 

preferred embodiment for connecting and insulating a 
plurality of wires; 
FIG. 9-B illustrates a second step in the use of the 

preferred embodiment; 
FIG. 9-C illustrates a third step in the use of the pre 

ferred embodiment; 
FIG. 10 is a sectional view taken along lines 10-10 

of FIG.9-B; 
FIG. 11 is a sectional view taken along lines 11-11 

of FIG. 10; and 
FIG. 12 is an exploded perspective view of a second 

embodiment of the invention formed by a second 
method; 
FIG. 13 is a perspective view of the embodiment 

illustrated in FIG. 12, with the tubular sleeve assembled 
and an end cut and bonded; 
FIG. 14 is a sectional view taken along lines 14-14 

of FIG. 13; 
FIG. 15 illustrates a step in the usage of the embodi 

ment of FIG. 14 for connecting and insulating a plural 
ity of wires; and 
FIG. 16 is a plan view illustrating the preferred 

method of forming a third embodiment of the invention. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

Referring to FIG. 1, fabrication of the preferred em 
bodiment is effected through a preferred method in 
which a first ribbon 12 is fed from a supply roll 13; the 
ribbon is formed of heat-shrinkable ribbon formed of 
material such as polyethylene terephthalate, which is 
sold under the trademark MYLAR. The blank ribbon 
12 is fed through a warming chamber by conventional 

O means and is then fed past first and second side edge 
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cutter means 14 and 16 which include blade means 14 
and 16 respectively driven by synchronous drive means 
22 and 24 in the form of motors or the like. The cutter 
blades 14 and 16 provide inwardly extending cut lines 
26 and 28 which are canted backwardly with respect to 
the direction of movement of ribbon 12 at an angle of 
approximately 45 from the side edges 30 and 32 of the 
ribbon from which they extend inwardly. It should be 
noted that the cut lines extend inwardly approximately 
25% of the width of the ribbon. It should also be ob 
served that the ribbon includes side edges 30 and first 
and second surfaces 34 and 36 (FIG. 2) respectively. As 
an alternative, the ribbon 12 could be provided in pre 
cut form on a roll and cutter means 14, 16 could be 
eliminated. 

After leaving the cutting means 14, 16 then ribbon 
moves to a tab forming and folding device 40 which 
operates in a manner best illustrated in FIGS. 2 and 3 to 
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fold tab forming portions 42 away from the remaining 
central portion 43 of the ribbon member so that the tab 
forming portions 42 are oriented to have a substantial 
position constituent at approximately 90' with respect 
to the remaining central ribbon portion. More specifi 
cally, the tab forming and folding device 40 comprises a 
fixedly positioned cylindrical rod 44, a tab folder mem 
ber 46 of quadrilateral cross-section having a planar 
front surface 48 having a lower corner edge 50 spaced 
from the surface of cylindrical rod 44 to define a small 
nip 49 between rod 44 and corner edge 50. Additionally, 
an upper cylindrical guide rod 52 is positioned above 
the tab member 46 as best shown in FIG. 2. 

In operation, the tab forming and folding device 40 
receives the moving ribbon so that surface 34 contacts 
cylindrical rod 44 and the ribbon is wrapped about 
approximately 90 of the periphery of the cylindrical 
rod 44. The wrapping of the ribbon 12 about the rod 44 
serves to bend the ribbon so that the tab forming por 
tions 42 extend outwardly in the manner of tab 42 in 
FIG. 2 and are then bent about fold lines 53 as shown in 
FIG. 2. The ribbon passes through nip 49 and the pro 
truding tab members 42 engage the lower edge 50 of 
planar surface 48 and are bent back around fold lines 53 
against the surface 36 as they traverse the planar surface 
48. This backward bending movement of the tab mem 
bers serves to create a permanent bendline along line 53 
so that the tab members will tend to extend outwardly 
from surface 36 after they clear planar surface 48 and 
cylindrical guide rod 52. 

. The ribbon leaves upper cylindrical guide rod 52 
from which it moves onto a fixed mandrel 60 onto 
which it moves at a canted arcuate angle to provide a 
spiral layer of the ribbon on the surface of mandrel 60. 
Additional ribbons 80 and 90 are wrapped over ribbon 
12 on mandrel 60 as shown in FIG. 1 and the three 
ribbons are bonded by adhesive on the inner surfaces of 
ribbons 80 and 90 as they are rolled onto the mandrel. 
The end 61 of the mandrel comprises a brush having 
radial bristles as shown in FIG. 6. Brush 61 orients the 
tabs 42 so that they have a substantial positional compo 
nent perpendicular to the inner surface of tube. 
The spiral arrangement of ribbons 12, 80 and 90 on 

mandrel 60 is rotated by a friction belt 92 which is 
looped about the spiral ribbon arrangement and driven 
by a motor 94 as shown in FIG. 1. The resultant tubular 
construction 66 which is fed off the end 61 of the man 
drel 60. After removal of the tube 61 from the mandrel 
the tab members extend inwardly of the tube as shown 
in FIG. 5 and remain oriented to extend inwardly of the 
tube as shown. The completed uncut tube 61 passes 
over an anvil 68, a crimper sealer/cutter 72 which in 
cludes a reciprocating ultrasonic sealing/cutting head 
74 including a blade 76 which seals one end in area 69 
and cuts the tube along line 67 in conventional manner 
to provide a resultant insulating connector 70 as shown 
in FG, 8. 

In use, the insulating connector means 70 is easily 
positioned (See FIG. 9-B) over wires 78 having clip 
means 79 to be connected. After the tab members me 
chanically engage the wire members to hold the insulat 
ing conductor in position as shown in FIG. 10 until such 
time as heat can be applied to the tube for effect shrink 
age of the connector in a well known manner to result 
in a permanent bonding of the connector to the wires as 
shown in FIG. 9-C. 
A second embodiment of the invention is illustrated 

in FIGS. 12-15 employs a preformed tube 100 formed 
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6 
of heat shrinkable ribbon cut down the side to form a slit 
102 parallel to the longitudinal axis of tube 100. By any 
conventional means, truncaled circular cuts 104 are 
made down the center of the tube, a predetermined 
distance from the exges 106 and 108 bounding slit 102. 
Cuts 104 define tab forming portions 110. 

Preferably, tube 100 is formed in conventional man 
ner of a heat-shrinkable material such as MYLAR or 
Dupont T Film with a thickness of between approxi 
mately 305 mil. T Film will provide a better lock than 
MYLAR because of its superior memory. 
Tube 100 is opened at slit 102 and is fed through the 

tab folding and forming device 40 illustrated in FIGS. 2 
and 3. 

In operation, the tab forming and folding device 40 
receives the moving tube 100 so that outer surface 113 
contacts cylindrical rod 44 and the ribbon is wrapped 
about approximately 90' of the periphery of the cylin 
drical rod 44. The wrapping of the open tube 100 about 
the rod 44 serves to bend the tube 100 so that the tab 
members 110 extend outwardly from inner surface 114 
and are then bent about fold lines 116. The tab members 
110 which are thus formed are substantially circular in 
shape. The opened tube 110 passes through nip 49 and 
the protruding tab members 110 engage the lower edge 
50 of the planar surface 48 and are bent back around 
fold lines 116 against the surface 36 as they traverse the 
planar surface 48. This backward bending movement of 
the tab members serves to create a permanent bend line 
along line 116 so that the tab members will tend to 
extend outwardly from inner surface 114 after they 
clear planar surface 48 and cylindrical guide rod 52. As 
can be seen in FIGS. 12 and 13, the fold lines 114 which 
are formed in tube 100 are perpendicular to the longitu 
dinal axis of the tube 100. Preferably, tab members 110 
have a maximum width approximately of the inner 
diameter of tube 100. 
Once tab members 110 have been formed, tube 100 is 

allowed to close, returning to its original cylindrical 
shape. Tube 100 is then inserted into a second pre 
formed tube 118 of similar cylindrical shape and dimen 
sions, and the completed uncut tube 120 passes over an 
anvil 68 and a crimper sealer/cutter 72 as described 
with respect to the first embodiment to provide an insu 
lating connector 122 having a sealed end 124. Tube 118 
is formed in conventional manner of heat-shrinkable 
ribbon such as MYLAR. Connector 122 is positioned 
and heat-shrunk over wires 78 and clip means 79 in the 
same manner as connector means 70. 
A third embodiment of the invention and the pre 

ferred method of making same is illustrated in FIG. 16. 
A heat-shrinkable ribbon 130 is fed from a supply roll, 
and by conventional means is provided with truncated 
circular cuts 132 down the center a predetermined dis 
tance from side edges 134 and 136. Preferably, ribbon 
130 is 3-5 mill thick and is formed from the same mate 
rial as tube 100. 
Ribbon 130 is then fed through tab folding and form 

ing device 40 in the same manner as ribbon 12 to form 
substantially circular tab members 138. It then moves 
onto fixed mandrel 60 to provide a spiral layer over 
which additional ribbon 140 and 142 are wound, as 
described with respect to ribbons 1280 and 90. It would 
be noted that the fold lines 144 are formed in ribbon 130 
at an angle to side edges 134 and 136, and as shown in 
FIG. 16, this angle should be substantially equal to the 
angle at which ribbon 130 is fed onto mandrel 60. 
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Ribbons 130, 140, and 142 are bonded by adhesive on 
the inner surfaces of ribbons 140 and 142 as they are 
rolled onto the mandrel. Tab members 138 are oriented 
inwardly with respect to the inner surface of the tube 
thus formed by brush 61 and the remaining steps are the 
same as those previously described with respect to tube 
61. 
Thus, it will be seen that the present invention pro 

vides a heat-shrinkable insulating connector which is 
economical to construct and which provides for a surer 
positioning and retention of the connector on wires to 
be joined prior to the actual heat-shrinkage of the con 
nector. While several embodiments have been dis 
closed, it should be understood that the spirit and scope 
of the invention should not be limited to the disclosed 
embodiments. For example, the connector could be a 
tubular member with both ends being open. Addition 
ally, the tubular members different cross-sectioned 
shape as a consequence of having been wound on a 
mandrel having such different cross-sectional shaper. 
Additionally, in some instances it would be possible to 
eliminate the usage of the upper cylindrical guide rod 52 
in forming the connector or the rod could be incorpo 
rated unitarily into the tab folder member 46 such as by 
providing a half-cylinder shaped upward protrusion 
from member 46. Various other conventional equip 
ment and procedures known to those of skill in the art 
could be used for wrapping the ribbons on the mandrel, 
cutting the tubes and bonding the tube ends. Similarly, 
the number of ribbons used in forming the laminated 
tube can vary in accordance with the size and antici 
pated specific usage of the connector being formed. 
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These and other modifications would not depart from . 
the scope of the invention and it should therefore be 
understood that the scope of the invention is limited 
solely by the following claims. 
We claim: . 
1. An insulating connector comprising: 
a. a heat shrinkable tube comprising a spiral laminate 
formed of plural ribbons of heat recoverable plastic 
material, said tube having an inner surface; and 

b. said tube including a plurality of tab members 
formed of portions of said spiral laminate bent 
inwardly from remaining portions of said spiral 
laminate and extending unitarily inwardly from 
said inner surface of said tube for physically engag 
ing wires or the like over which said tube can be 
fitted to mechanically retain said tube thereon until 
permanent retention thereon can be effected by 
subsequent heat shrinkage of said tube over such 
wires or the like. 

2. An insulating connector comprising: 
a. a heat shrinkable tube comprising a spiral laminate 
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formed of a plurality of plastic ribbons formed of 55 
heat recoverable material, said tube having an 
inner surface and a cylindrical shape; and 

b. said tube including a plurality of tab members 
formed of portions of said spiral laminate bent 
inwardly from remaining portions of said spiral 
laminate and extending unitarily inwardly from 
said inner surface of said tube for physically engag 
ing wires or the like over which said tube can be 
fitted to mechanically retain said tube thereon until 
permanent retention thereon can be effected by 65 

8 
subsequent heat shrinkage of said tube over which 
such wires or the like. 

3. An insulating connector comprising: 
... a heat shrinkable tube comprising a spiral laminate 
formed of heat recoverable plastic material, said 
tube having an inner surface; and 

b. said tube including a plurality of tab members hav 
ing a pointed inner end, said tab members being 
formed of portions of said spiral laminate bent 
inwardly from remaining portions of said spiral 
laminate and extending unitarily inwardly from 
said inner surface of said tube for physically engag 
ing wires or the like over which said tube can be 
fitted to mechanically retain said tube thereon until 
permanent retention thereon can be effected by 
subsequent heat shrinkage of said tube over such 
wires or the like. 

4. An insulating connector as recited in claim 3, 
wherein said tab members are of triangular configura 
tion. 

5. An insulating connector comprising: 
a. a heat shrinkable tube comprising a spiral laminate 
formed of heat recoverable plastic material, said 
tube having an inner surface; and 

b. said tube including a plurality of tab members hav 
ing a curved inner end, said tab members being 
formed of portions of said spiral laminate bent 
inwardly from remaining portions of said spiral 
laminate and extending unitarily inwardly from 
said inner surface of said tube for physically engag 
ing wires or the like over which said tube can be 
fitted to mechanically retain said tube thereon until 
permanent retention thereon can be effected by 
subsequent heat shrinkage of said tube over such 
wires or the like. 

6. An insulating connector as recited in claim 5, 
wherein said tab members are of substantially circular 
configuration. 

7. An insulating connector comprising: 
A. a tube formed of heat-shrinkable material and 

comprising a spiral laminate formed of a plurality 
of plastic ribbons, one end of said tube being 
closed; and 

B. said tube including a plurality of tab members 
formed of a portion of said spiral laminate bent 
inwardly from remaining portions of said spiral 
laminate for physically engaging wires or the like 
over which said tube can be fitted to mechanically 
retain said tube thereon until permanent retention 
over such wires or the like. 

8. An insulating connector as recited in claim 7, 
wherein said inwardly extending retention members 
comprise tab members having a pointed inner end. 

9. An insulating connector as recited in claim 8. 
wherein said inwardly extending retention members 
comprise tab members formed of a portion of an inner 
ribbon layer of said spiral laminate, said tab members 
being bent inwardly from remaining portions of said 
inner ribbon layer and further including an outwardly 
positioned ribbon layer overlying said inner ribbon 
layer. 

10. An insulating connector as recited in claim 7, 
wherein said inwardly extending retention members 
comprise tab members having a curved inner end. 
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